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doi:10.1016/j.ejvsextra.2011.06.001Abstract Introduction: We report a rare complication of endovascular repair.
Report: A 60-year-old male patient was referred to our clinic with abdominal aortic aneurysm.
Endovascular repair of the 6.3-cm infrarenal abdominal aortic aneurysm was performed. In the
routine follow-up at the outpatient clinic, a repeat computed tomography (CT) angiography
was obtained, and thrombus was detected in the upper-right segment of the endograft.
Warfarin therapy was started. The patient is well in his 5th postoperative month.
Discussion: Careful follow-up after endovascular procedures is essential and imaging tech-
niques are helpful in distinguishing complications. Anticoagulation therapy may be used in
these patients.
ª 2011 European Society for Vascular Surgery. Published by Elsevier Ltd.
Open access under CC BY-NC-ND license.Endovascular aortic reconstruction (EVAR) is an alternative
method to open repair in aortic aneurysms. We report
a rare complication of EVAR which, to our knowledge, has
not been reported before.
Case Report
A 60-year-old male patient was referred to our clinic with
abdominal aortic aneurysm. A long-standing hypertension
was present in the medical history of the patient. He had
back pain for 6 months. Colour-flow Doppler of thejvs.2011.06.025.
404000; fax:þ902124404242.
(A. Polat).
r Vascular Surgery. Published byabdominal aorta revealed an 8-cm aneurysm and
a thrombus on the aneurysm wall was present below the
level of coeliac trunk. The aneurysmal dilatation was
detected just below the right renal arterial orifice in the
computed tomographic angiography (CTA) of the abdominal
aorta. The largest diameter was 6.3 cm in the antero-
posterior direction. The physical examination and the
laboratory work-up did not reveal any abnormalities. The
patient was scheduled for EVAR, as he refused an open
surgical procedure.
Surgical Technique
The procedure was performed with general anaesthesia.
Both femoral arteries were explored and umbilical tapes
have been placed. The patient was heparinised with 5000 IUElsevier Ltd. Open access under CC BY-NC-ND license.
Figure 2 Post-discharge Sagittal section CTA image with
thrombus in the endograft.
e16 A. Polat et al.unfractionated heparin. Using the Talent delivery system
(Medtronic, USA), the main body of the endograft (proximal
end 36 mm, distal end 16 mm and 170 mm length) was
placed in the infrarenal abdominal aorta and the contra-
lateral leg (16 mm proximal and 13 mm distal end and
120 mm length) was introduced via the left femoral artery.
The control angiographic views confirmed that the graft
was in place and no endoleak was present.
Medical Protocol
During the procedure, the patient was heparinised with
5000 IU unfractionated heparin. After the procedure,
a regimen of metoprolol (50 mg day1), atorvastatin
(40 mg day1) and aspirin (300 mg day1) along with the
angiotensin-converting enzyme (ACE) inhibitor (ramipril
5 mg day1) was instituted.
Clinical Course
The postoperative coursewas uneventful and the patientwas
transferred to the surgical ward on the 1st postoperative day.
The patient received aspirin starting from the 1st post-
operative day and was discharged on the 4th postoperative
day. In the first outpatient control, a CTA was obtained and
the graft was shown to be in place without endoleaks and
additional problems (Fig. 1). In the routine follow-up in the
outpatient clinic, a repeat CTA was performed for the back
pain the patient described (3 weeks after the procedure).
The latter CTA revealed thrombus in the upper-right segment
of the endograft, which was 11 mm at the thickest part
(Fig. 2). Although there were irregularities on the aortic wall
proximal to the landing zone (Fig. 1(B)), no thrombus was
present in the initial postoperative CTA. Warfarin treatment
was started and the patient is well 5 months after the
procedure without additional problems.
Comment
Different series of EVAR experiences report mainly
different organ-system morbidities (such as renalFigure 1 A. Postoperative Sagittal section of CTA image withou
image with mural irregularity.dysfunction and neurologic deficits) and graft-related
pathology,1 which are mainly dissection and endoleaks. In
the large follow-up series of EVAR and open repair in more
than 45 000 patients, Schermerhorn et al. did not report
even a single patient with a thrombus in the endograft.1
Warfarin therapy after the detection of thrombus may
be objected to. Maleux et al. have reported about 20%
incidence of mural deposits.2 They state that this compli-
cation is device specific and remain clinically silent in most
cases. As the patient was already on an antiaggregant
therapy, we preferred to add an anticoagulant agent. The
symptoms of the patient have disappeared during the
course of the therapy. We plan to continue treatment
indefinitely unless the thrombus disappears. Although no
significant embolisms have been detected, symptoms may
be consequences of microembolisation. Saddle embolism
has been reported to be a cause of back pain.3 Althought intraluminal thrombus. B. Postoperative Axial section of CTA
Thrombus in Endograft e17such dramatic scenarios did not occur, microembolisations
to the distal branches of iliac arteries could be the cause of
back pain. The therapy should not be withheld as long as
any thrombus is present.
Transient neurological dysfunction and arterial compli-
cations have been reported before4; however, our patient
had no such morbidity and the initial CTA images failed to
show such a thrombotic complication. There may be several
explanations for this complication. The proximal end of the
graft courses with a degree of angulation, as seen in Fig. 2.
This may cause turbulence in the graft and, together with
some degree of stagnation, a thrombus formation may be
possible. Nevertheless, warfarin therapy was instituted and
the patient had no additional problems ever since. The
dilatation seen in the proximal sealing zone (Fig. 2) could
also be important in thrombus formation. Chaudhuri et al.
reported the effects of eddy currents in the formation of
thrombus in the aneurysm in their experimental model.5
Although the proximal neck was not so conical preopera-
tively, there was a narrow width for the proximal sealing
zone. The arterial wall at this site could have acted like an
aneurysm, which then could have caused the dilatation.
In conclusion, a careful follow-up after EVAR procedures
is essential. The large diameter and the high flow rate inthe endograft do not necessarily rule out thrombus forma-
tion in the endograft. Anticoagulation therapy may be used
in patients complicated with thrombus.
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